Abstract. In this study, an optimization model of coverage performance (OCP) are proposed to measure the Earth and describe the interactions between satellites and the Earth. In OCP, the coverage width of Footprint and the periodic regression of satellite are main factors to the coverage performance. Therefore, the optimal scanning time for satellite is determined based on these two factors. The proposed method is applied to FY-1 Meteorological Satellite to verify the efficiency of the optimization model of coverage performance. The results show that the time needed for FY-1 Meteorological Satellite to completely measure the whole Earth is 25 days. The method proposed can provide the references for decision makers.
Introduction
The development of remote sensing technology is rapid in recent decades all around the world [1] . The surface of Earth is in fact rough and irregular [2] . Therefore, appropriate methods and models which can improve efficiency of Satellites are meaningful. Rada Altimeter (ALT) is an important tool on the aspect of exploring Earth's surface. The shape of Earth's surface can be measured by ALT. The orbit of satellite matters to the results of measurement. And the coverage performance of satellite affects the practical efficiency of satellite.
Optimization Model of Coverage Performance (OCP)
ATL is used to measure the shape of Earth's surface for resources and geological exploration [3] . Therefore, some indexes including coverage performance, time resolution, spatial resolution and orbit lifetime are important to evaluate the satellite performance. The coverage performance means the time for satellite to scan the target area. The coverage performance of satellite is mainly affected by coverage width of Footprint and the periodic regression of satellite. In this study, an optimization model of coverage performance (OCP) is proposed to analysis the coverage performance. In OCP, the periodic regression of satellite orbit is calculated firstly. Then the optimal scanning time for satellite to measure the Earth's surface completely and equably can be determined based on the periodic regression. The proposed model is applied to a satellite motion in orbit to verify the efficiency of OCP.
Modelling
The Periodic Regression of Satellite. The orbit of satellite needs to be regressive in order to make the global repeat coverage periodically [5] . The sun synchronic regressive orbit is sun-synchronous orbit and regressive orbit. Therefore, the periodic regression for sun-synchronous regressive orbit will be studied. The average of change rate of ascending node in one week Ω i can be expressed as: 
where n is rotation rate of satellite, 2 J is the perturbation effect of nonspherical shape. The change rate of ascending node for sun-synchronous regressive orbit
There are two ascending nodes when scanning a round of Earth for satellite. The variation of longitude of these two ascending nodes is shown as follows: 1 2 ϕ ϕ ϕ
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where θ is the angle of cone, h is the orbit altitude, e R is the average radius of Earth, d is the diameter of Footprint.
The Optimal Scanning Time for Satellite. Based on Kepler's two body motion models, the period of motion for satellite 0 T can be expressed as follows:
where a is semi-major axis of orbit, µ is the gravitational constant. Therefore, the period between two adjacent ascending nodes T Ω (min) can be determined. 
The regression coefficient Q is introduced in this study, which means the satellite running numbers around the Earth a day.
where m t is the minutes in a day. The value of Q is fractional number in general. The relationship between Q and D can be expressed as follows:
where I stands for the integer part of Q (i.e. the integral running numbers around the Earth for satellite a day), K is the revisit interval, and D and K are relatively prime numbers. The cylinder number around Earth for a satellite N can be describe by D and K .
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= ⋅ + (10) Therefore, the value of K can be determined as follows:
where max L is the maximum visual range of satellite. Table 1 . 
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Results Analysis
The proposed OCP method is applied to determine the time needed for the selected satellite to completely measure the whole Earth. The detail process of calculation is given below. Firstly, the diameter and radius of Footprint can be got. 
Then the period of motion for satellite and the period between two adjacent ascending nodes are obtained.
( ) 
The cylinder number around Earth for a satellite in a periodic regression is determined.
The regression coefficient is calculated.
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The maximum visual range of satellite is calculated.
In this study, the minimum integer value of K (i.e. 6 K days = ) and N ( 75608 N circles = ) are selected in order to calculate the optimal scanning time. Therefore, the periodic regression D can be calculated.
( )
In conclusion, the optimal scanning time needed for selected satellite to completely measure the whole Earth is 25 days and the revisit interval is 6 days.
Conclusion
In this study, optimization model of coverage performance is proposed to explore the shape of Earth's surface, the coverage performance of satellite and the determination of spatial position for satellite only using ALT. The method and models proposed can provide the references for decision makers.
